The compact neutron generator MP320 (Thermo Scientific Inc.) operating on the principle of a deuterium-tritium reaction was tested before its planned application as the neutron source for the purpose of Fast Neutron Activation Analysis applications. Plates made from Al, Fe, Sn and Si were irradiated by a 14 MeV neutron beam and typical neutron induced reactions were identified.
INTRODUCTION
The Fast Neutron Activation Analysis (FNAA) is a non-destructive method to identify about 60 natural elements [1] [2] . When a sample is exposed to a 14 MeV neutron beam generated during a deuterium-tritium (D-T) fusion, (n,p), (n,2n), (n,α) and in some cases also (n,) or (n,n') are the most important neutron reactions for the FNAA [1] . The formed nucleus is radioactive and decays emitting characteristic delayed gamma rays observed in the FNAA.
In this work, the D-T neutron generator (NG) MP320 (Thermo Scientific Inc.) [3] was tested by irradiating plates made from Al, Fe, Sn and Si and by identifying delayed -rays. The NG has a cylindrical shape (12 cm in diameter, 57 cm in length), and can produce 10 8 neutrons/s at maximum in continuous or pulsed regimes. The model MP320 of the D-T NG was selected for its relatively low cost, low power consumption (75 W), mobility (total weight of 12 kg) and its versatility: applications in the FNAA, the carbon detection via neutron induced prompt gamma emission and the investigation of biological effects of fast neutron irradiation.
EXPERIMENTAL PROCEDURE
During the experiment, the NG was operated in a pulsed mode with the frequency of 10 kHz, the duty factor D = 0. 
The NG was located inside a 1 m thick aerated concrete (Ytong, a density of 650 kg m Al, Fe, Sn and Si plates with a size of 11  3.8 cm and a thickness of 1 mm (masses: Fe -32.93 g, Al -11.77 g, Sn -30.34 g, Si -19.32 g) were irradiated by a neutron beam at a distance r = 10 cm from the NG target centre.
For a rough estimate of the neutron flux Φ through the irradiated sample surface, the isotropic neutron point source was considered and the following simple formula used
The value is in agreement with the result of the MCNP5 (Monte Carlo Neutron-Particle Transport Code, Version 5) calculations of the neutron flux distribution based on the precised NG geometry and a material composition specification (see Fig. 2 ).
The HPGe GC3018 detector (Canberra Inc.) was utilized for the measurement of the neutron induced delayed -ray radioactivity. The detector was cooled in liquid nitrogen and positioned inside a massive shielding (Pb -100 mm; Cu -1 mm; Cd -1 mm). The energy calibration was performed using standard 60 Co and 152 Eu point sources. The detector was connected through the Canberra DSA 1000 multichannel analyser (MCA) to the personal computer. To manage the detector and the MCA and to analyse -spectrometric data, the Genie 2000 spectroscopy software was selected.
The neutron beam irradiation of the samples proceeded twenty minutes. The samples were then placed close to the centre of the detector cap and -rays were recorded for eighty minutes. Tab. 1 presents neutron induced reactions identified in the measured spectrum (Fig. 3) . Only the peaks corresponding to the produced radionuclides characterized by the appropriate half-lives were observed. In the gamma spectrum, the annihilation peak at 511 keV produced by the annihilation radiation in the surrounding material or the sample itself is clearly visible. The estimated sensitivity s of the experimental setup (minimum detectable mass) calculated from the known sample masses m, measured photopeak counts P and the background counts under the photopeak B [6] ,
are shown in Tab. 1.
Tab. 1
The list of the neutron induced reactions clearly identified in the analyzed γ-spectrum.
Neutron induced reaction
Cross section (mb) [5] Decay of radionuclide and its half life [5] Gamma energy (keV) Emission probability (%) [ 
